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CARBONITROXIDE FILM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a tool covered 
with titanium carbonitroxide which can have an increased 
thickness and which can prevent the crystal grain size 
from becoming larger while can restrain protrusions from 
being locally formed, and having a cutting durability 
which are remarkably excellent in comparison with that 
of a conventional one. 

SOLUTION: This tool covered with titanium carbonitroxide 
has on its base body surface a single layer film of one 
kind, or a multilayer film of more than one kind among 
IVa, Va and IVa group metals such as carbide, nitride, 
carbon nitrate, carbon oxide, nitrogen oxide, 
carbon-nitrogen oxide and aluminum oxide. At least one 
of the layers is made of titanium carbonitroxide. In 
that tool, a maximum X-ray refraction peak value plane 
of a titanium carbonitroxide film is (422) surface, or 
(311) surface. 
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0.3 2 


3 0 


3000 


4 


(3 11) 


5 


0.4 


0.0 8 


0.0 2 


3 5 


1500 


5 


(4 2 2) 


5 


0.3 


0.11 


0.6 3 


3 5 


2500 


6 


(4 2 2) 


7 


0.3 


0.2 8 


0.8 2 


4 5 


1800 


7 


(3 11) 


9 


0.5 


0.0 9 


0.0 2 


5 5 


1100 


8 


(4 2 2) 


9 


0.4 


0. 1 9 


0. 1 0 


5 5 


1500 


9 


(4 2 2) 


9 


0.3 


0.3 1 


0.5 4 


5 5 


1800 


10 


(4 2 2) 


9 


0.2 


0.9 4 


0.7 8 


5 5 


2000 


11 


(4 2 2) 


9 


0.3 


1.9 6 


1.0 2 


5 5 


1400 


12 


(3 11) 


9 


0.5 


2.0 7 


0.0 8 


5 5 


1200 


13 


(3 11) 


9 


0.5 


2.5 2 


1.2 4 


5 5 


1200 


14 


(4 2 2) 


9 


0.6 


3.0 2 


1.5 7 


5 5 


1000 


15 


(3 11) 


1 0 


0.7 


0.0 9 


1.26 ' 


5 5 


1000 


16 


(4 2 2) 


1 0 


0.4 


1.7 3 


0.14 


6 0 


1300 


17 


(4 2 2) 


1 3 


0.4 


0.6 2 


0.5 8 


7 0 


1400 


18 


(4 2 2) 


1 5 


0.8 


0.2 1 


0.05 


7 0 


1200 


19 


(4 2 2) 


1 5 


0.4 


1.0 1 


0.2 7 


7 5 


1300 


20 


(4 2 2) 


1 5 


0.6 


2.0 2 


0.0 8 


6 0 


1100 


21 


(311) 


1 8 


1.0 


0. 1 1 


2.0 0 


8 0 


1000 



[0032] ^4tci5^T. mmmmfitte* %mmi 

%M«N!HU ¥J$K»fH**ttfc0f 0 . 4 mm, ? V—9 

-mn&o . i mm©t^ zMzmisrzmm&mmwm 

mm S53C (HS35) 

mmm. 200 m/# 

j£D 0. 3mm/rev 40 

tyQ&fr 2. Omm 

^^{t^^>©MJ?T( W m)i:I^#^L (#) 
itt, L = 3. 58T+19. 35, R' = 0. 9 IT 

[0033] H4\z7ikLtz.wf0i®m®mz. mm. 50 



frTWattSByu »«KS**T?OW«t«J9Jlil**ffP« 

ttgiJtt S 5 3 C jf*A» (H S 3 8) 
SJ8iJ£:# 2 2 0 m/# 
MO 0.2 mm/ rev 

2. 0 mm 

[0034] ^{-, g4cto, *X!iiAi2fr>m«>XflE 

«BU*#^2 0^a±T$>0. *^»fiit«g']fc 10 0 0 

®£i± *im-c$> 0 . «&j»x«tta*ffn-o>sz£a«fe 

Sfc. Wtfei:4tfmTS5No. 2. 3© 
^fgHJJiK^, JW^9MmONo. 7 ~ 1 4 ©^l^ffi 



11 

*5<fcEfl&JSWl 5 jimT^No. 1 8 ~ 2 0 <E>#fgl?!§ 

5 m m*j«©Wf tt3F^*t«tt«3fi« 0 . 2 m m«T. 

#10 ^mkUh<Z5ll#ktO. 6 um&TF-vmzmmiK® 
tttftttlT^* Sfc. 0»J;U£. NJ*9/t 

mONo. 8~ 1 0©Wic«)BiJlHll?CSrNo. 7:fcJ;tfN 

o. i i~i 4<Dmi&mim&.k}tmrz>ziz\z£t). 
mm^mmtzsn-cnv. o. 3~isi% 

0d*fcf. Mf9fim0No. 8~ll©Bf^giJ 
H&£No. 7i5j;tfNo. 1 2 ~ 1 4 ©W«KQIMII» 

0. i~i«i%o»|, «JB"JB^.Wtt*«WK:«nTV»* 

[0035] m&m i ) >«©kiri. ¥ 

^©IMiS9li5*l:t5fc»lc. St 
i%TWC7 2%, TiC8%, (Ta, Nb) Cll 
96, Co9«©ffl^«t0&SXD-7fi<-f>it-h 

1 C 1 4#X£N2#* t;rfflt,»0. 3 MmJS 
SOT i NBH£9 0 OtTSfMLfc. iKV>T. T i 
C14#X£0. 5~2. 5voU, CH3CN^XSr 
0. 5~2. 5vol«, N2^i£25~45vol 
X. SH2^^U-V-^XT«fi£SnfcS*4^fX**^ 

5 5 0 0m 1 f'ifCVDtpftlzmV. f£Hia«7 5 0~ 
9 8 0"C, /&Kffi^2 0~1 0 OTo o rTRJ6£i±£ 
d <t Id J; D 6 j(/mJPc?CDT i C Nl$, PI® 
B*£>T i C 1 4#X. CH3CN#X, N2#X<t:. C 

02 tCOCDig^X 0. 5~1 Ovo 1%, SH2^ 
t'Jt-^TMSnfcfWX^S 5 0 0m 1 
fcttCVDjtPrtKSitU /£fflli&&9 8 o~i o 2 ot:. 
figJ^IE^ 20~100Toor TKJ&£-f±-5 C tfcj: 0 

6 /xmiPSOT i CNOBMbfe. 9 5 0 
~ 1 0 2 OtTT i C 14^X<hCH4^XtH2^ J f U 
-^-#X±:£ h-9)V2, 2 0 0ml 6 0 frlfflSrc 
L/TfiJKt, ^-0$$a^LT*«^^X{CS^tC2. 
2~ 1 1 0m 1 /#CDC02#X£ilJ!jnUT5~3 0 # 



( 7 ) . . mm 2000-158209 
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*>tzZ>m&i¥^Vfc. m>TA 1 *JH|/hM-*tS»3 5 0 
^{C^MUfe/hfStf 1CH2#X 3 10ml /^tHC 1 
#X 1 3 0m 1 / , ^t^mTZ.hlZJ:<0^^iircA 1 
C 1 3#X<iH2#X 2 1 /^i:C02 i:CO©ig-&^/X 
5 0 0m 1 /ftt&C VDJprttC^L, 1010-10 
2 0 < CT-2B$WSJ^^ti--5^<t{C<±;OBl f r«©i¥SWi!{t 

[0036] ftgiisfzmmM&cDXMmmm&mmiz 

(4 2 2) (311) MTI4S:<. (2 2 0)®^ 

10 (11 l)®^T&ofc<, 

[0 0 3 7] 04 (a) . (b) tt. fie*^JT-f^S!bfc 

otiitisffigii^i tsitf latit (se 
tju^—v Amumm^tix^ts:^ 04 (a) . 

(b) f£3l^i&©lft£»fl:^>«tlcW:fi*&« 
nct*«b)J>S. 04 (b) ©BBftWffiA^jffl^UfcK 

g&<t^>j£©igi#w:9Mm, nt^ifo^tsaste 

140. 7tfmt^, 04 (a) ©Bg^fflCDSE 

*> mfe $ n & sp^teaftaott^fl-T? * « c t 

[0 0 3 8] 3E5tt, *3Mi»£M*lCLTM£Lfc, 

«att«jBu^oxft3Wi» t kihdm lirieiaft <t * s t #> 

m^«75B#«0. 3//mg, l&JIW 5 u m&.± 1 0 u m 

xmmmwin&mu (220) st-sta (hdit 

40 -5. 
[0 0 3 9] 
K5] 



No 




(/i m) 


m) 






laJ#r([H)) 


31 


(2 2 0) 


2 


0.4 


TiCN 


1 0 


9 0 0 


32 


(1 1 1) 


4 


0.4 


TiCNO 


2 0 


8 0 0 


33 


(2 2 0) 


5 


0.7 


TiCNO 


2 5 


7 5 0 


34 


(2 2 0) 


1 0 


1 .1 


TiCNO 


3 5 


6 5 0 


36 


(4 2 2) 


1 5 


1 .3 


TiCN 


4 5 


6 0 0 


36 


(2 2 0) 


1 8 


2.0 


TiCNO 


4 5 


4 0 0 



( 8 ) 

13 

[0 0 4 0] «5tCtt, ft&m lW^TfeSLfc^&iJ 

Ktt«jgijii»cttv»-rn"b i o o om*ffii:&<. 

•5. 
[0 0 4 1] 

[%wcd^i*] ±M©cfc-5ic *%Bjtc<tn«. io 

it?-9>mtfi (4 2 2) SSfctt (3 11) SfCgEfpJU 
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[01] ^mm\z%t>^>wmmit^9 >«m©xi 

[0 2] *36Wfc«to*«2RfL3 i *>*«IJW>-fe5 

[03] *5m\z%t>z>m.'g.mit : ?-2 >«ffii*©¥*? 

[04] «3W!K«to«|«a«fl:^^>««XJ|0-fe5 
5 y jrtm«>fUt9Jrr&«. 



[01] 




20 ( "C ) 



[0 3] 




( 9 ) 
IM2] 



#IH§2 000-158209 




( 10 ) 



4$B8 2 000-158209 




2/zm 
I 1 



an&mm mm anmm m\h seep 



( 11 ) 



#HB2 000-158209 



(nmwm m mm 

F5>— A(##) 3C046 FF02 FF10 FF11 FF16 FF25 
FF40 FF42 FF43 FF55 

4K030 AA03 AA14 AA17 AA18 AA24 

BA18 BA24 BA27 BA35 BA36 

BA38 BA41 BA42 BA43 BA53 

BA56 BA57 BB01 BB12 BB13 

FA10 JA01 JA03 JA06 LA22 



